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Peroxisomes have been identified in Saccharomyces cerevisiae (2, 16) by the criteria of ultrastructure and enzyme activities (5) . Because of problems in obtaining, by centrifugation, peroxisome and mitochondrial fractions which are free of cross-contamination, we were unable to provide clear evidence showing the unique location of catalase in peroxisomes of bakers' yeast (16) . In the present cytochemical study, however, we found that catalase peroxidatic activity (6) was restricted to peroxisomes, whereas enzymes other than catalase probably are responsible for reduction of H202 in mitochondria of these same cells. We used modifications of the Graham-Karnovsky (8) diaminobenzidine (DAB) method, which has proved successful for both plant (7) and animal (4, 6, 14) materials.
Wild-type strain iso-N of S. cerevisiae (3) was grown at 25 C in a liquid semisynthetic medium (12) supplemented with 1 or 10% glucose. Cells were harvested in the late exponential phase (3) and were fixed immediately in a cacodylate-buffered glutaraldehyde-paraformaldehyde mixture (9) at 0 to 4 C for 4 hr (or as long as 16 hr for some materials). After three washes in water and two washes in the same buffer solution as was to be used in the staining medium, about 0.5 g (wet weight) of cells was incubated in stoppered test tubes at 37 C for 1 to 2 hr in a freshly prepared incubation medium containing 10 mg of 3,3'-diaminobenzidine tetrahydrochloride (Sigma Chemical Co., St. Louis, Mo.) dissolved in 5 ml of an alkaline buffer [50 mm Veronal acetate, pH 9.0; 50 mM 2-amino-2-methyl-1-propanol, pH 9.1; or 100 mM tris(hydroxymethyl)aminomethane-chloride, pH 8.6 to 8.9], and 0.007% H202. The tubes were put in ice to stop the reaction, after which the cells were rinsed once with buffer and then either were postfixed for 1 hr in 5% NaMnO4 in 0.1 M cacodylate buffer (pH 7.2) or first were converted to spheroplasts (1, 13) and then were postfixed for 12 hr at 4 C in 2%5OS04 in Millonig's buffer (11) . The fixed cells were rinsed in water, embedded in 2% warmed agar, and stained for 1 hr at room temperature in a mixture of equal parts of saturated aqueous uranyl acetate and 100% acetone; they were then dehydrated rapidly in a graded acetone series and embedded in Epon 812 epoxy resin (10) . Sections of 40-to 90-nm thickness were cut with diamond knives and sometimes stained with lead citrate (15) before scanning and photography, for which we used an RCA 3G electron microscope at an accelerating voltage of 50 kv.
The DAB oxidation product occurred in peroxisomes and in the intracristate spaces of mitochondria (Fig. 1) . No crystalloid or tubular inclusions were present in peroxisomes fixed in either NaMnO4 or OS04, but there was a less electron-dense region in the matrix (Fig. 2) . The organelles usually were round or dumbbell-shaped and often were in clusters near the cell periphery. Sometimes peroxisomes occurred in very close association, separated only by a thin electrontransparent line (Fig. 2) .
There was no DAB oxidation product in either organelle type when the incubation media lacked H202 or contained 10 to 50 mm KCN or 0.1 M sodium azide in a complete reaction mixture (Fig. 3) . On cytochemical reaction in peroxisomes but was ineffective in mitochondria (Fig. 4) .
The cytochemical data indicate that peroxidatic activities of different enzymes occur in different parts of the cell. Catalase appears to be confined to peroxisomes, whereas peroxidases are mitochondrial in location (14, 17) . An earlier study showed that cytochrome c peroxidase activity yielded a grossly particulate reaction product along cytoplasmic and mitochondrial membranes (1) . The intracristate pattern of DAB reaction product may be due to the activity of some peroxidase which is different from cytochrome c peroxidase (1, 17) , or to the difference between DAB and the diphenylamines used in the separate cytochemical test systems (1, 6) . At the least, the use of selective inhibitors in cytochemical reaction mixtures has revealed the compartmentation of peroxidatic enzyme activities in peroxisomes and mitochondria in yeast, and probably in other cell types, too (14) .
